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DETAILED ACTION 

Status of claims 

1 . Claims 1 -26 are pending and are being examined. 

Response to Amendment 

2. Applicant's amendment of 6/08/201 0 does not render the application allowable. 

Status of the Rejections 

3. New grounds of rejection are being made in view of applicant's amendments. 

Continued Examination Under 37 CFR 1. 1 14 

4. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
6/28/2010 has been entered. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claim 1,6-14 and 1 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 

over Patolsky et al. (Redox-Active Nucleic-Acid Replica for the Amplified 

Bioelectrocatalytic Detection of Viral DNA). 

Regarding claims 1 and 18 , Patolsky et al. teaches the method of detecting viral 

DNA with a gold electrode (page 770, col. 1 paragraph 1 ), the method comprising: 

(a) immobilizing capture molecule (thiolated 27-base nucleic acid, 1) which binds 
with analyte (viral nucleic acid) on the electrode followed by (see Scheme 1 and page 
770, col. 1 , paragraph 2); 

(b) contacting electrode with analyte (viral nucleic acid) of different concentration 
(see Scheme 1 and page 770, col. 1 , paragraph 2). Patolsky does not explicitly teach 
solution of analyte being in contact with the electrode. However it would be obvious to 
one of ordinary skill in the art to indicate viral nucleic acid of different concentration is in 
solution form; 

(c) allowing the viral nucleic acid to bind with the capture molecule (thiolated 27- 
base nucleic acid, 1 ) to form pair of complexes (double stranded assembly), the 
complexes form monolayer on the surface of the electrode (see Scheme 1 and page 
770, col. 1 , paragraph 2), thus it is a first layer on the electrode; 

(d) contacting the electrode with electrochemical activator (redox labeled 
nucleotide, ferrocene dUTP), the ferrocene dUTP is capable of transferring electrons to 
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allow the detection of analyte upon complex formation (see Scheme 1 and page 770, 
col. 1 , paragraph 2), thus it is inherent the electrochemical activator has net charge 
complementary to the electrostatic net charge of the complex formed to form a second 
layer (electrochemical activator layer) on the electrode. Patlosky does not explicitly 
teaches second layer and first layer together form a conducting bilayer, however, both 
the second layer and first layer are conducting since the electron transfer occurs 
between the layers to detect the analyte and then followed by; 

(e, f) contacting the electrode with an agent (glucose oxidase) to transfer electron 
to or from the electrochemical activator or to the electrode to give to an electrical 
response (see page 770, col. 2, II. 2-3), and followed by; 

(g) detecting the viral nucleic acid by comparing the result of electrical current 
(electrolytic oxidation of glucose) with that of control current (no electrolytic oxidation of 
glucose (see figure 1 B curve b vs curve b in the inset and page 771 , col. 1 , over to col. 
2). 



6. Regarding claims 6, 7 and 8, Patolsky teaches the agent (glucose oxidase) is an 
enzyme capable of transferring electron to and from the electrochemical activator (see 
page 770, col. 2, II. 2-3). 



7. Regarding claims 9-14 , Patolsky teaches capture molecule (thiolated 27-base 
nucleic acid, 1 ) has complementary sequence to analyte (viral DNA of 7229 bases) to 
form complex (double stranded assembly), (see Scheme 1 and page 770, col. 1 , 
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paragraph 2) on the electrode. Thus viral 
form complex with capture molecule. 
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has a single stranded region in order to 



8. Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Patolsky as applied to claims 1 above, and further in view of Zhiqiang et al. 
(Electrodeposition of Redox Polymer and Co-Electrodeposition of Enzymes by 
Coordinative Crosslinking, Angew.Chem.lnt. Ed. 2002, 41, 810-813). 

Regarding claims 2-4 . Patolsky teaches electrochemical activator is ferrocene 
dUTP which inherently comprises iron metal ions (see page 770, col. 1 , paragraph 2) 
but Patolsky et al. does not teach electochemical activator is a polymeric redox polymer 
that comprises metal ions. 

However, Zhiqiang et al. teaches a polymeric redox polymer deposit on the 
electrodes which further conducts electron transfer to oxidized/reduced substrates of 
the enzyme (see page 810, col. 1 paragraph 1 and col. 2, paragraph 1). The redox 
polymers are water soluble and readily bound to proteins and enzymes (see page 812 
paragraph 1). 

Zhiqiang et al. further teaches that polymeric redox polymer comprises osmium 
metal ions coordinated with the ligands (see scheme 1 on page 81 1). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to modify the Patolsky activator by linking to polymeric redox polymer as 
taught by Zhiqiang et al. because polymeric redox polymer is water soluble and readily 
bound to proteins and enzymes to co-electrodeposit enzymes. 
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9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patolsky 
and Zhiqiang as applied to claim 2 above and further in view of Feldman et al. (U.S. Pat 
No. 6,299,757). 

Regarding claim 5 , Patolsky et al. and Zhiqiang does not teach electrochemical 
activator comprises polyvinyl ferrocene) or its derivative. 

However, Feldman et al. teaches a redox mediator comprised of polyvinyl 
ferrocene) to increase swelling of the redox polymer in water (see col. 21 , lines 20-24 
and col. 22, lines 5-16). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to modify the Patolsky in view of Zhiqinag polymer redox mediator to be 
comprised of polyvinyl ferrocene) of Feldman et al. because the use of Feldman et al. 
activator increase swelling of the redox polymer in water. 

10. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Patolsky as applied to claims 1 above, and further in view of Willner et al. (U.S. 
Pat. No. 6,214,205). 

Regarding claims 15 and 16, Patolsky does not teach analyte is protein and 
capture molecule is ligand capable for binding protein. 

However, Willner et al. teaches a similar method as that of Patolsky with an 
electrode disposed with a monolayer comprised of recognition pair comprised of 
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oligonucleotide-protein, wherein the analyte is the protein and capture molecule is 
oligonucleotide capable of binding to protein (see col. 3, lines 41 -45). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to use Willner recognition pair of oilgonucleotide-protein in the Patolsky 
method to detect the protein of interest instead of DNA. 

1 1 . Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patolsky 
as applied to claims 1 above, and further in view of Umek et al. (U.S. Pub. No. 
2003/0124572). 

Regarding claim 17, Patolsky does not teach blocking agent immobilized on the 
electrode. 

However, Umek teaches the method of immobilizing the blocking agent to block 
remaining unoccupied sites on the electrode surface (see paragraph 0076). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to immobilize electrode surface of Patolsky with blocking agent as taught 
by Umek because blocking agent would block any unoccupied sites on the electrode 
surface. 

1 2. Claims 1 9-25 and 26 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Patolsky et al. (Redox-Active Nucleic-Acid Replica for the Amplified 
Bioelectrocatalytic Detection of Viral DNA) in view of Feldman et al. (U.S. Pat. No. 
6,299,757). 
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Regarding claims 19 and 26, Patolsky et al. teaches an electrode arrangement 
(see Scheme 1) for detecting viral DNA comprising: 

(a) capture molecule (thiolated 27-base nucleic acid, 1) which binds with analyte 
(viral nucleic acid) on the electrode to form pair of complexes (double stranded 
assembly), the complexes form monolayer on the surface of the electrode (see Scheme 
1 and page 770, col. 1 , paragraph 2), thus it is a first layer on the electrode and; 

(b) the electrode is then is contacted with electrochemical activator (redox 
labeled nucleotide, ferrocene dUTP), the ferrocene dUTP is capable of transferring 
electrons to allow the detection of analyte upon complex formation (see Scheme 1 and 
page 770, col. 1 , paragraph 2), thus it is inherent the electrochemical activator has net 
charge complementary to the electrostatic net charge of the complex formed to form a 
second layer (electrochemical activator layer) on the electrode. Patlosky does not 
explicitly teaches second layer and first layer together form a conducting bilayer, 
however, both the second layer and first layer are conducting since the electron transfer 
occurs between the layers to detect the analyte. 

Patolsky does not teach electrochemical activator is polymer linked ferrocene. 

However, Feldman et al. teaches a redox mediator comprised of polyvinyl 
ferrocene) which increase swelling of the redox polymer in water (see col. 21 , lines 20- 
24 and col. 22, lines 5-16). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to modify the Patolsky redox mediator to be comprised of polyvinyl 
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ferrocene) of Feldman et al. because the use of Feldman et al. activator increase 
swelling of the redox polymer in water. 

13. Regarding claims 20-22, Feldman teaches polyvinyl ferrocene) as a mediator 
(see Feldman col. 21 , lines 20-24 and col. 22, lines 5-1 6) which inherently contains ferric 
metal ions and is capable of transferring electrons and Patolsky in view of Feldman 
does teach mediator is transferring electrons between the analyte and electrode (see 
Patolsky Scheme 1). 

14. Regarding claims 23 and 24, Patolsky teaches contacting the electrode with an 
agent (glucose oxidase) to transfer electron to or from the electrochemical activator or 
to the electrode to give to an electrical response (see page 770, col. 2, II. 2-3). Patolsky 
explicitly teaches that ferrocence units contact or coupled to the glucose oxidase (see 
page 770, col. 2, II. 2-3 and col. 1 , paragraph 1 ), thus one of ordinary skill in the art can 
conclude the glucose oxidase is on the ferrocene units or associated with the 
conducting bilayer. 

1 5. Regarding claim 25, Patolsky teaches the electrode system is used in DNA 
bioelectronics (see page 770, col. 1, paragraph 1). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GURPREET KAUR whose telephone number is 
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(571)270-7895. The examiner can normally be reached on Monday- Friday 9:00- 
5:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ula C. Ruddock can be reached on (571)272-1481. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/G. K.I 

Examiner, Art Unit 1759 
/Ula C Ruddock/ 

Supervisory Patent Examiner, Art Unit 1729 



